Regulation of hepatic angiotensinogen synthesis and secretion by steroid hormones.
The regulation of angiotensinogen gene expression by steroid hormones in the rat liver has been examined. In the intact animal, dexamethasone (7 mg/kg ip) and estradiol (7 mg/kg sc) caused an increase in plasma angiotensinogen, which became first apparent after 5 or 9 h, respectively, and resulted in plasma concentrations 4.6- and 1.9-fold higher than in controls at 24 h. These changes were preceded by comparable increases in hepatic angiotensinogen messenger RNA (mRNA). In contrast, dihydrotestosterone (10 mg/kg sc) failed to alter plasma angiotensinogen, although hepatic angiotensinogen mRNA and total RNA were slightly elevated. In isolated hepatocytes exposed to either dexamethasone or estradiol (10 microM each) angiotensinogen mRNA started to increase within less than 1 or 3 h, respectively, followed, with a further time lag of about 2 h, by an increase in secretion rate of angiotensinogen. Dihydrotestosterone (10 and 100 microM) induced a rapid increase in total hepatocyte RNA (1.3-fold) and angiotensinogen mRNA (2-fold) with a peak at 2 h. Surprisingly, angiotensinogen secretion remained either unaltered (10 microM dihydrotestosterone) or even decreased (100 microM dihydrotestosterone). In a hepatoma cell line (FT02B) and a subclone (Fe 33) stably transfected with the human estrogen receptor, dexamethasone and estradiol induced an increase in angiotensinogen mRNA and secretion with the same characteristics as in hepatocytes. In conclusion, in this study a direct effect of estradiol on angiotensinogen mRNA and secretion in hepatocytes could be established, which differs from that of dexamethasone by a delayed onset of action. The observation, both in vivo and in vitro, that dihydrotestosterone induced an increase in total RNA and angiotensinogen mRNA, which is not accompanied by an increased angiotensinogen secretion, cannot be explained at present. This study also demonstrates the usefulness of a hepatoma cell line stably transfected with the estrogen receptor gene for the investigation of estrogen-dependent effects in vitro.